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i,  is a constant, S -
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process or, in other words, the estimation 
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DESCRIPTIVE STATISTICS RESULTS OF SETTLEMENTS IN CROATIA, 
CENSUSES CONDUCTED FROM 1857 TO 2011
year



























1857 5,382 405 192 237 13 11,254  66 9,401 100 3,841 102 2,668
1869 5,128 468 198 270 17 11,358  73 9,564 100 4,450 104 3,095
1880 5,910 424 245 239 20 12,588  85 8,601 100 4,922 124 3,039
1890 6,238 457 267 264 22 13,691 100 8,704 100 5,504 140 3,369
1900 6,347 498 315 282 26 15,289 119 8,254 100 6,446 164 3,592
1910 6,345 545 364 306 30 17,196 132 8,898 100 7,586 182 3,784
1921 5,665 608 383 343 33 16,567 153 9,301 100 7,837 200 3,893
1931 5,829 649 520 360 33 20,987 190 8,701 100 9,277 260 3,868
1948 6,624 571 747 296 32 24,819 228 9,093 100 10,263 324 3,871
1953 6,665 590 803 295 38 24,520 238 8,548 100 11,496 323 4,203
1961 6,664 624 938 283 47 25,984 251 7,842 100 14,227 322 4,855
1971 6,673 663 1,161 248 61 27,914 273 8,097 100 18,624 325 5,940
1981 6,548 703 1,273 218 74 28,672 278 9,185 100 22,293 311 6,799
1991 6,533 732 1,320 199 81 29,299 281 9,250 100 24,552 304 7,691
2001 6,651 667 1,388 157 79 28,355 284 9,502 100 23,341 309 7,306
2011 6,560 652 1,413 143 78 28,029 286 9,999 100 22,829 313 7,167
H. JOŠIĆ, B. ŽMUK: Investigation of urban regularities for Croatia in the period from 1857 to 2011




SCATTER DIAGRAMS OF NATURAL LOGARITHMS OF SETTLEMENT 
SIZES AND THEIR RANKS, DIFFERENT NUMBER OF OBSERVED 
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THE PARETO COEFFICIENT ( ) VALUES, DIFFERENT NUMBER OF 
OBSERVED SETTLEMENTS, FROM CENSUS CONDUCTED IN 1857 TO 












1857 1869 1880 1890 1900 1910 1921 1931 1948 1953 1961 1971 1981 1991 2001 2011
Census year
Pareto coefficient
All settlements included Settlements larger than 5,000 The largest 100 settlements
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THE KOLMOGOROV-SMIRNOV, THE ANDERSON-DARLING AND THE 
CHI-SQUARE GOODNESS-OF-FIT RESULTS, OBSERVED VARIABLE 
LN SETTLEMENT SIZE, DIFFERENT NUMBER OF OBSERVED 




The largest 100 settlements
K-S A-D 2 K-S A-D 2 K-S A-D 2
1857 0.04*** 21.48*** 119.69*** 0.21 0.42 N/A 0.20*** 6.88*** 81.44***
1869 0.03*** 12.88*** 70.78*** 0.15 0.58 N/A 0.18*** 5.18*** 65.60***
1880 0.06*** 38.93*** 245.85*** 0.15 0.70 N/A 0.16*** 5.34*** 36.80***
1890 0.06*** 57.23*** 346.89*** 0.16 0.93 N/A 0.17*** 5.80*** 49.80***
1900 0.07*** 72.68*** 434.74*** 0.17 1.23 1.27 0.18*** 5.86*** 42.20***
1910 0.07*** 65.87*** 421.15*** 0.16 1.47 1.90 0.18*** 5.87*** 48.40***
1921 0.07*** 58.98*** 375.43*** 0.17 1.43 4.55 0.21*** 7.32*** 81.40***
1931 0.07*** 57.45*** 385.19*** 0.16 1.30 2.61 0.20*** 7.07*** 84.08***
1948 0.07*** 73.06*** 483.22*** 0.15 1.21 7.19* 0.19*** 7.17*** 83.82***
1953 0.07*** 71.41*** 459.83*** 0.18 1.91 13.19*** 0.20*** 7.05*** 84.86***
1961 0.08*** 81.64*** 541.67*** 0.21** 2.61** 26.22*** 0.19*** 6.64*** 73.60***
1971 0.08*** 99.86*** 674.02*** 0.22*** 3.50** 50.15*** 0.18*** 5.70*** 77.84***
1981 0.09*** 120.50*** 800.17*** 0.19*** 3.80** 57.68*** 0.16*** 4.36*** 46.12***
1991 0.09*** 113.75*** 741.57*** 0.16** 3.61** 35.00*** 0.14** 3.97*** 39.88***
2001 0.11*** 177.01*** 1,200.82*** 0.15* 3.27** 32.65*** 0.17*** 4.17*** 59.64***
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COMPARISON OF VARIABLE LN SETTLEMENT SIZE WITH 
LOGNORMAL DISTRIBUTION, DIFFERENT NUMBER OF OBSERVED 
SETTLEMENTS, CENSUS CONDUCTED IN 2011
All settlements included
Settlements larger than 5,000
The largest 100 settlements
Empirical cumulative density function
for variable ln settlement size
Histogram of variable ln settlement size
and log normal distribution
Empirical cumulative density function
for variable ln settlement size
Histogram of variable ln settlement size
and log normal distribution
Empirical cumulative density function
for variable ln settlement size
Histogram of variable ln settlement size
and log normal distribution
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THE RESULTS OF CHOSEN PANEL UNIT ROOT TESTS, VARIABLE 
SETTLEMENT GROWTH RATE, 15 CENSUS BASED PERIODS  





All 23.76 1.0000 5,172 50,999
Im, Pesaran and Shin 9.18 1.0000 5,172 50,999
7,327.17 1.0000 5,172 50,999
Phillips-Perron 35,288.18*** <0.0001 5,172 71,687
1-500 31.98 1.0000  2,938 28,521
Im, Pesaran and Shin 8.02 1.0000 2,938 28,521
4068.84 1.0000 2,938 28,521
Phillips-Perron 20,246.25*** <0.0001 2,938 40,273
501-1,000 2.10 0.9820  162 1,430
Im, Pesaran and Shin 1.96 0.9752 162 1,430
237.00 0.9999 162 1,430
Phillips-Perron 1,138.73*** <0.0001 162 2,078
1,001-5,000 8.93 1.0000  212 1,980
Im, Pesaran and Shin 0.16 0.5627 212 1,980
388.22 0.8929 212 1,980
Phillips-Perron 1,436.10*** <0.0001 212 2,828
5,001-
10,000
-1.86** 0.0316  2 18
Im, Pesaran and Shin -1.21 0.1138  2 18
8.09* 0.0882  2 18
Phillips-Perron 12.75** 0.0126  2 26
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-0.88 0.1884  2 17
Im, Pesaran and Shin -0.73 0.2328  2 17
5.44 0.2451  2 17
Phillips-Perron 5.28 0.2594  2 25
50,001 and 
more
2.61 0.9955  1 8
Im, Pesaran and Shin 1.05 0.8539  1 8
0.09 0.9577  1 8
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Appendix
SCATTER DIAGRAMS OF NATURAL LOGARITHMS OF SETTLEMENT 
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Census conducted in 1857, n=5,382 Census conducted in 1869, n=5,128
Census conducted in 1880, n=5,910 Census conducted in 1890, n=6,238
Census conducted in 1900, n=6,347 Census conducted in 1910, n=6,345
Census conducted in 1921, n=5,665 Census conducted in 1931, n=5,829
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SCATTER DIAGRAMS OF NATURAL LOGARITHMS OF SETTLEMENT 
SIZES AND THEIR RANKS, ALL SETTLEMENTS INCLUDED,  
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Census conducted in 1948, n=6,624 Census conducted in 1953, n=6,665
Census conducted in 1961, n=6,664 Census conducted in 1971, n=6,673
Census conducted in 1981, n=6,548 Census conducted in 1991, n=6,533
Census conducted in 2001, n=6,651 Census conducted in 2011, n=6,560
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